Summary For several cancer sites the incidence among Inuit (Eskimos) in Alaska, Canada and Greenland differs markedly from that in non-Inuit in adjacent areas. This is the first study of Inuit migrants. Among 11,571 Inuit Greenlandic people living in Denmark in the period 1968-1982 we found 69 cases of cancer. Significantly increased risks compared to the Danish population were found for cancer of the rectum (RR = 5.5) in males and for nasopharyngeal cancer (RR = 185.2) and cancer of the cervix uteri (RR = 1.9). The significance of these findings in relation to the role of environmental factors in the aetiology of cancer in Inuit is discussed.
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Inuit (Eskimos) in Alaska, Canada and Greenland have a remarkable cancer pattern and for several sites the incidence differs markedly from that in non-Inuit in adjacent areas (Blot et al., 1975; Nielsen & Hansen, 1982a; Lanier et al., 1976; Hildes & Schaeffer, 1984) . Studies in Alaska and Canada have in recent years shown a change towards a more westernized cancer pattern (Lanier et al., 1976; Schaeffer et al., 1975) . Similar changes have not yet been observed in Greenland (Nielsen & Hansen, 1985) and the Greenlandic population still presents an increased risk for specific types of cancer compared to the population in Denmark. Some of the more prominent findings are the excesses in risk of nasopharyngeal cancer (NPC), cancer of the salivary glands and cancer of the cervix uteri (Nielsen et al., 1977 (Nielsen et al., ,1978a . NPC has been related to Epstein-Barr virus infection and migrants from other populations at high risk of NPC have been shown to remain at high risk of NPC even in the second and third generation (Buell, 1974) . Cancer of the salivary glands occurs in general with uniform low incidence all over the world except for the Inuit populations in Canada, Alaska and Greenland, and possibly also among the populations of the Doubs, France and in Hawaii (Waterhouse et al., 1982) .
This study is concerned with the description of the cancer pattern among the Greenlanders who from the early 1950s have migrated to Denmark and thereby may have changed their life style to a great extent. It is the first study of cancer among Inuit who have migrated to a non-arctic area.
Population and health care in Greenland Greenland, the worlds largest island, is situated northeast of the mainland of North America. The majority of the population lives on the west coast. The climate is arctic. Greenland's indigenous population is of Inuit origin and constitute the worlds largest group of Inuit. Since the 17th century the Greenlandic Inuit population became strongly intermixed through contact with European whalers and Danish settlers. The present indigenous population of 44,053 (Jan. 1, 1986) (Ministry of Greenland, 1986) shows an average European genetic intermixture of 25-30 per cent, according to blood grouping and tissue (HLA) typing (Kissmeyer-Nielsen et al., 1971; Persson, 1970 (Ministry of Greenland, 1986 ).
Cancer in Greenland
Cancer incidence figures for Greenland are available for the period 1950 to 1983 and registration should be virtually complete (Nielsen, 1986; Nielsen & Hansen, 1985) . Table I provides an overview of the cancer pattern in the Greenlandic population compared to Denmark for the period, 1975-1983 . Excess risks are noted for nasopharyngeal carcinoma, carcinoma in the salivary glands i.e., malignant lymphoepithelial lesions or so called 'eskimomas', and cancer of the oesophagus (Nielsen & Hansen, 1985; . Cancers of gastrointestinal organs do not show large differences in incidence compared to Denmark .
Breast cancer incidence has been increasing since 1950, but is still at a significantly lower level compared to Denmark (Nielsen & Hansen, 1980 . By contrast, the incidence of cervix cancer has increased dramatically and the incidence of cervix cancer in Greenland is today among the highest in the world (1975-83: 64 .2 per 100,000 person years, World standard Population (WS)) (Nielsen & Hansen, 1985) .
Cancer of the lung has attained an incidence among men which is close to that in Denmark, while the incidence among women is one of the highest on record in the worldinformation on all residents in Denmark since April Calculation of the 95% confidence intervals for the relative risks based on incidence rate ratios in Table I were done by use of the approximate method by Rothman and Boice (1982) , under the assumption that the observed number of cases follows a Poisson distribution and the expected number is constant.
The 95% confidence intervals for the relative risks, estimated as age-standardized proportional incidence rate ratios (Table II) , were calculated assuming that the observed number of cases follows a binomial distribution with a total equal to the total number of cancers in the study population and assuming that the expected number is constant.
Results
A total of 11,571 persons born in Greenland and living in Denmark in the period 1968-1985 were identified from the Altogether 69 cases of cancer were diagnosed at a time when the cohort members were living in Denmark. (Barfoed, 1972) .
Since information on date of entry into Denmark is lacking the denominator population is unknown. When the overall incidence of cancer is similar in the study and the standard population and when the cancers of any single site only constitute a minor part of all malignancies in the study, the PMR is assumed to be similar to SMR (Monson, 1982) . The total age-standardized incidence rates are quite similar for the Inuit population in Greenland and for Denmark and no single site of cancer constitutes more than 30% of the Such results are not consistent with earlier described lower risk and male predominance in 1st generation immigrants (Buell, 1974) . Caution, however must be exercised in the interpretation of results based on four cases and future observations are necessary in order to evaluate any specific trend.
The aetiology of NPC is unkown, but special attention has been focussed on Epstein-Barr virus (EBV) as a possible aetiologic factor for NPC (Shanmugaratnam, 1982) . High titers of EBV have been found in Greenlandic children and in other populations at high risk of NPC (Lanier et al., 1981; Melbye et al., 1984; Albeck et al., 1985) . Consumption of salted fish especially during the weaning period and early childhood has also been proposed as a risk factor for developing NPC (Ho et al., 1978 (Yu & Henderson, 1986) . In Greenland, however, fish is primarily consumed fresh or dried. Studies of dietary practices in Greenland during the weaning period and early childhood may be rewarding.
Cancer of the cervix uteri The age-adjusted rates for cervical cancer in Greenland are among the highest on record in the world equal to figures from Cali, Columbia (Waterhouse et al., 1982) . The Inuit women in Greenland usually are very young at first coitus and have a large number of sexual partners (Olsen, 1974 (Olsen, ,1976 , factors which are known to be associated with an increased risk of cervical cancer (Kelsey & Hildreth, 1983) . Venereally transmitted diseases, e.g. herpes and papilloma virus infection, are at present under suspicion as the causal factors (Grubb, 1986; Graham et al., 1982 (Table II) were not different from expected, based on the frequency of these cancers in the Danish population.
For bladder cancer in men, cancer of the brain and nervous system, cancer in corpus uteri and cancer of lymphatic and haemopoietic tissue, incidence rates for the Inuit population in Greenland are significantly lower than in Denmark (Nielsen & Hansen, 1985) , (Table I) (Ministry of Greenland, 1979) .
The numbers of cancers in colon and rectum in Greenland does not differ much from the expected number based on Danish rates, except for a deficit in male rectal cancers . Among Inuit living in Denmark we found that the risk of cancers in colon and rectum in women compared to Danish women is close to unity. By contrast the Inuit men living in Denmark have a risk 2.6 times the risk of Danish men for cancer of the colon and rectum. This excess is mainly due to a significant excess of rectal cancers, a finding that is difficult to explain but could be due to chance, underdiagnosis of rectal cancers in Greenland or be a true observation that reflects the changes in life style, e.g. dietary habits that the Inuit may experience after moving to Denmark.
The observed significant deficit of other cancers in both sexes must, at least in part, be a consequence of the analytical method used, since it is to be expected, when using PMR, to find deficits of some cancers when a number of cancers show significant excess risks.
In conclusion, this first study of a young cohort of Inuit migrants, presenting a small number of cancer cases indicates that the risk of the typical Inuit cancers does not change in the first generation of Inuit Greenlandic migrants to Denmark, except possibly for NPC.
Whether the changes in life style that the Greenlandic Inuit may experience by moving to Denmark will influence their cancer pattern will become apparent with increasing age of the present cohort and by studies of the second generation of Inuit Greenlanders in Denmark. Our study clearly indicates that further studies of cancer in this unique Inuit population are needed to provide knowledge about the aetiology of the typical Inuit tumours.
